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Effects of soil drought during the flowering and boll formation on quality

formation of oil and protein in cottonseed kernel
Hu Wei", Li Yuxia
(College of Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Cotton is an important cash crop, producing fiber, oil and protein. There are many studies to
analyze the effect of drought stress on cotton fiber development, but few reports on its effects on cotton
seed yield and quality formation. In this study, Dexiamian 1 and Yuzaomian 9110 were selected as
experimental materials to perform the soil moisture experiment with three settings of soil relative water
content (SRWC), including 75% + 5% (suitable moisture content, CK), 60% = 5%, and 45% = 5%, to study
the effects of drought on the formation of oil and protein in cottonseed kernel. Results showed that SRWC
60% = 5% had little effect on unsaturated fatty acids (UFA) content in cotton kernels, while SRWC 45% +
5%, significantly reduced the UFA content and the fatty acid unsaturation index (UI), and SRWC 45% =+
5%, also significantly increased the saturated fatty acids (SFA) content. Based on the changes in UFA and
SFA, atherogenicity index (Al) was increased and health-promoting index (HPI) was decreased, which

resulted in the decline of the nutritional quality of fatty acids. The contents of non-essential amino acids
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(NAA), essential amino acids (EAA), and total amino acids (TAA) in cottonseed kernels were lower
under drought than that of CK. In addition, a significant increase in proline content and a decrease in lysine
content were detected. The main nutritional indexes of amino acids, essential amino acid index (EAAI),
nutritional index (NI), and protein efficiency ratio (PER) showed little difference between drought
treatment and CK, indicating that drought had little effect on the amino acids content of cottonseed kernel.
Moreover, the expression of phosphoenolpyruvate carboxylase gene (GhPEPCI1) and diacylglycerol
acyltransferase gene (GhDGAT) and activities of PEPCase and DGAT were significantly down-regulated,
which inhibited the production of fatty acid synthesis precursor acetyl-CoA and triacylglycerol, reducing
the oil accumulation rate and the accumulated quantity of oil which reduced the oil content. The expression
of glutamine synthase gene (GhGS) and glutamate synthase gene (GhGOGAT) and the activities of GS and
GOGAT were up-regulated, which was beneficial to the production of glutamine and glutamic acid which
promoted accumulation rate and accumulated quantity of protein content. Moreover, drought increased the
proportion of "N in cottonseed kernels among cotton plants, which eventually increased "N content in
cottonseed kernels, and increased protein content under drought.
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